Based on the Eviews software and panel data of Guangzhou city, Shenzhen city and Zhuhai city, the study investigated the dynamic relationship between regional tourism and economic growth, using the methods including Cointegration Test, Granger Causality Test, VAR models and Variance Decomposition. The study result shows that there are long-term mutual effects between regional economic growth and regional tourism industry in each area. And in each area, the local GDP, Earning from International Tourism (EIT) and Earning from Domestic Tourism (EDT) have cointegration relationship. Moreover, in one certain area, the contribution rate of different factors to fluctuation of one variable changes over time.
years with the rapid development of tourism industry. However, either due to different temporal and spatial context or various methods deployed, conclusions of previous studies find much conflicting ideas or contradictions [1] . Currently, four major theories dominate international academic circles, they are: first, TLEG theory (tourism-led economic growth). The theory maintains tourism development that will produce positive spillover effect on foreign exchange, enterprise efficiency, employment, and scale economy, thus contributing to economic growth [2] [3] [4] [5] [6] ; second, EDTG (economic-driven tourism growth) theory. Payne and Mervar, founder of the theory, think that good economic policies, government supervision and sufficient resources investment create a positive climate for tourism development [7] ; third, BC (bidirectional causality) theory. The theory is formed based on the research conducted by Apergis [8] , Chen [9] , Lee [10] and Ribberstaat [11] in nine Caribbean coastal countries, South Korea, Non-OECD countries and Aruba, concluding that relationship between tourism development and economic growth features bidirectional causality; fourth, NC (non causality) theory.
Figini [12] and Katircioglu [13] have put forward this theory from their studies.
Tourism-related research in China suffers late start because it is not until 1970s that tourism in China truly starts to become a industry and enjoys development. And correlation study of tourism industry and economic growth only starts from 2006 in China. Yang Yong [14] , Chen Youlong [15] and Wu Zhongcai [16] have pointed out that there is no stable causality relation between economic growth and tourism development in China. Pang Li [17] , Deng Zutao [18] , Wang Jing [19] and Yang Min [20] have conducted research on the relationship between the two in light of regional perspective, taking provincial administrative regions of Hubei, Xinjiang and Fujian provinces as their research subject.
It can be concluded that traditional research on the relationship between tourism development and economic growth tends to be macro, static and absolute, heedless of the dynamic characteristics of the two's relation. That's why papers on spatial difference of the relationship between the two are rare to find. This paper, taking Guangzhou, Shenzhen and Zhuhai for research subject, has constructed a VAR model based on panel date collected so as to analyze spatial difference of the relationship between economic growth and tourism development. The results of the paper serve to provide strategic recommendations for economic construction and tourism development for Guangzhou, Shenzhen and Zhuhai as well as empirical experience for following studies by illuminating innovations of new perspective and method.
Research Design and Data Stability Test
The purpose of the study, which lies in correlation analysis of tourism development and economic growth in Guangzhou, Zhuhai and Shenzhen, necessitates choosing appropriate index to represent tourism development and economic growth. In reference to common method deployed in previous studies, the paper uses Gross Domestic Production (GDP) to represent economic growth; In light of diverse indexes to represent tourism development and taking into consideration data availability and statistic caliber reliability, the paper uses Earning from Domestic Tourism (EDT) and Earning from International Tourism (EIT) to represent tourism development. By consulting Guangdong Statistical Yearbook, China Tourism Statistics Yearbook and Guangdong Fifty Years (from 1949 to 1999) to collect relevant information related with the three previous mentioned indexes, the author of the paper has gathered panel date of Guangzhou, Shenzhen and Zhuhai from 1996 to 2012 (For convenience, the author has put prefix of GZ before variables related with Guangzhou, SZ for Shenzhen and ZH for Zhuhai respectively).
For avoidance of influence of factors such as inflation, exchange rate and heteroscedasticity of population and time series, the author has taken a series of counter-influence measures such as deflator adjustment, exchange rate conversion, choice of deflated value and per capita value as actual value, etc, and has applied logarithmic operation to the actual value per capita of the three indexes of Guangzhou, Shenzhen and Zhuhai each year and figured out corresponding data.
To lessen the data heteroscedasticity in the model (can only be lessened but not effaced) and better show the data correlation, the paper, before conducting unit root test for the data, has also applied logarithmic operation to the actual value of GDP per capita, actual value of EIT per capita and actual value of EDT per capita in Guangzhou, Shenzhen and Zhuhai and see the result in Table 1 .
For avoidance of spurious regression in the process of forming VAR (Vector Auto Regression) model resulting from non-stationarity feature of series involved in the calculation, it is crucial to assess the non-stationarity feature of data series of Guangzhou, Shenzhen and Zhuhai (see Table 2 ). The paper, by deploying ADF method, has concluded that the first-order difference sequence of Shenzhen's data is stationary (integrated of order 1); while in case of Guangzhou and Zhuhai, their data's second-order difference sequence is stationary, designated as (integrated of order 2). The author has chosen the stationary difference sequence of the three data group for late analysis so as to ensure the accuracy of the result.
Johansen Co-Integration Test and Granger Causality Test
In previous section, the paper has shown the stationary data series of Guangzhou, Shenzhen and Zhuhai by using ADF Test method and for avoidance of ambiguity, the author has listed the name of indexes that will be involved in the regression and their meanings are also presented (see Table 3 ).
Johansen Co-Integration Test
Yet, Co-Integration test is necessary before we start to form VAR model, as to ascertain whether long-term equilibrium relation among variables in the model exists or not. Thus, Johansen Co-Integration test is conducted by using Eviews software. The result is shown below (Tables 4-6). Results show that, under the signification level of 5 percent, GDP, EIT and EDT of Guangzhou (GZEDT, GZGDP and GZEIT respectively), GDP, EIT and EDT of Shenzhen (SZEIT, SZGDP and SZEDT respectively) and GDP, EIT and EDT of Zhuhai (ZHEIT, ZHGDP and ZHEDT respectively) have co-integration relationship.
But by applying co-integration vector after standardization, difference surfaces among the long-term equilibrium equations of the three cities. The equations of the three cities are presented in Formula (1), Formula (2), and Formula (3).
Therefore, in the long run: For Guangzhou, every 1 percent increase of GDP growth brings 0.69 percent EDT growth; every 1 percent increase of EIT growth brings 0.52 EDT growth;
For Shenzhen, every 1 percent increase of GDP growth brings 0.07 percent EIT growth; every 1 percent increase of EDT growth brings 2.03 percent EIT growth;
For Zhuhai, every 1 percent increase of GDP growth brings 11.70 percent EIT growth; every 1 percent increase of EDT growth brings 4.27 percent EIT growth.
Granger Causality Test
Granger Causality test is applied to the variables of Guangzhou, Shenzhen and Zhuhai, by using Eviews software. Results are present in Tables 7-9 .
As Table 7 shows, Granger Causality relationship is detected between GZGDP and GZEIT as well as between GZEIT and GZEDT. This means economic growth of Guangzhou will have positive impact for international tourism development; in the meanwhile, international tourism development of Guangzhou will contribute to domestic tourism development for Guangzhou.
As Table 8 shows, one-way Granger Causality relationship between SZEIT and SZGDP and bidirectional causality relationship between SZEIT and SZEDT is detected. This means international tourism development of Shenzhen will contribute to its economic growth; in the meanwhile, international tourism development and domestic tourism development of Shenzhen mutually benefit each other.
As Table 9 shows, four groups of Granger Causality relationship between ZHGDP and ZHEIT, ZHGDP and ZHEDT, ZHEIT and ZHGDP and ZHEDT and ZHEIT are detected. This means economic growth of Zhuhai will have positive impact for both international tourism and domestic tourism development; in the meanwhile, international tourism development contributes to economic growth of Zhuhai; and domestic tourism development of Zhuhai will have positive impact on international tourism development of Zhuhai.
In conclusion, regardless of what research subject we choose, Guangdong Province or Guangzhou, Shenzhen and Zhuhai cities, the Granger Causality test results all indicate complexity of causality relation among variables. Basically, economic growth and tourism development mutually influence and benefit each other, and their relationship will change within different monitoring scope (lag phase).
Forming VAR Model
Researchers shall go through "Order setting-Formation-Stability Test" stages to form VAR model, with setting appropriate order being the most important step, which is the lag phase of the model.
From Table 10 , three of LR, FRE, AIC, SC, HQ falls into the Period 0 of lag phase, and two of them falls into Period 2 of lag phase. To give the VAR model more substantial meaning, we choose Period 2 to form VAR model for Guangzhou A formula is concluded for Guangzhou VAR model ( 
Afterwards, we apply stability test to the model by using AR unit root test, the result is shown in Figure 1 . According to Figure 1 , all the reciprocal value of characteristic root of Guangzhou VAR model falls with the scope of unit circle. Therefore, stability exists in the model we have formed and thus the prerequisite for late variance decomposition analysis is established. 
Variance Decomposition
Based on the VAR models, variance decomposition is applied. The purpose of the variance decomposition is to analyze the contribution rate of endogenous variables to structural impact within different periods; in essence, to describe the different contribution rate, in the form of percentage, of all the variables with one region to bring out the fluctuation of one variable in the VAR model. By using Eviews software, variance decomposition operation is conducted. And the results for Guangzhou, Shenzhen and Zhuhai VAR models are shown (Figures 2-4) . both from GDP and its intrinsic factors, with minor contribution of GDP. However, from Period 2 to Period 3, GDP has significant rise in affecting International Tourism and maintains a level of over 40%. EDT of Guangzhou has shown and strengthened its effect on international tourism starting from Period 2 and its contribution accounts for 7% in the last period; (3) Starting from first period, Domestic Tourism fluctuation of Guangzhou, is caused by economic growth, international growth and its intrinsic factors, with its intrinsic factors as major contributing factor, accounting for over 50% of the contribution. As with the rise of the contribution of GZGDP and GZEIT to the growth of GZEDT, intrinsic factors' contribution to the growth of GZEDT declines steadily. And the three have almost same contribution rate towards the growth of GZEDT in the last period.
According to Figure 3: (1) GDP fluctuation of Shenzhen, in the first period, results exclusively from intrinsic factors, with high contribution rate of about 90%. And the international tourism and domestic tourism have shown their influence on economic growth only starting from Period 2 and reach the highest point in Period 4; (2) Variance decomposition of Shenzhen's EIT shows complex outcome, with the contribution rate of all the three contributing factors fluctuates dramatically and they start to stabilize only starting from last three periods. In Period 2, the contribution rate of SZEDT to SZEIT is over 30% and it starts to fall afterwards. In last three periods, SZGDP, SZEIT's intrinsic factors and SZEDT have stabilized their contribution to SZEIT, with contribution rate of about 40%, 30% and 20% respectively; (3) EDT fluctuation of Shenzhen, starting from first Period, is caused by SZGDP, SZEIT and its intrinsic factors, with intrinsic factors having most contribution rate of about 86%. While in the Period 2 and 3, intrinsic factors' contribution to SZEDT declines and that of the other two contributing factors rises considerably. Starting from Period 4, contribution rate of SZGDP, SZEIT and SZEDT stabilizes, with 45%, 30% and 25% respectively.
According to Figure 4: (1) GDP fluctuation of Zhuhai, in the first period, results exclusively from intrinsic factors. However, starting from Period 2, contribution rate of international tourism to GDP rises dramatically to about 50%. From Period 2 to last Period, contribution rate of ZHEIT and intrinsic factors to ZHGDP maintain same level and that of ZHEDT is no more than 5.2% thorough; (2) EIT fluctuation of Zhuhai, in the first period, results from contribution of ZHGDP and its intrinsic factors and the contribution rate of ZHGDP is less than 1%. While from Period 2 to Period 3, the intrinsic factors have less and less contribution to ZHEIT and that of ZHGDP and ZHEDT climbs. From Period 4 to last Period, contribution rate the three contributing factors to ZHEIT stabilizes, with GDP, EIT's intrinsic factors and EDT of 15%, 70% and 15% respectively; (3) EDT fluctuation of Zhuhai, starting from the first period, is caused by ZHGDP, ZHEIT and its intrinsic factors, with its intrinsic factors contributing most, over 60%. After first period, contribution of ZHGDP starts to rise while it maintains at the level of about 6%. Contribution of EIT falls in the first three periods and keeps at the level of about 20% until the last period. Contribution of its intrinsic factors rises in the first three periods and keeps at the level of about 70% until the last period.
From the analysis of variance decomposition, it is concluded that the fluctuation of every variables in the VAR model is affected by contribution of different factors and the contribution rate of each factor would change This, to some degrees, it is necessary and important to introduce the perspective of temporal and spatial difference into the study of the relationship between regional economic growth and tourism development.
Conclusions and Recommendations
Based on time sequence and VAR model, and using Eviews software, the author of the paper aims to analyze and compare the dynamic relationship between economic growth and tourism development in Guangzhou, Shenzhen and Zhuhai respectively. Study results show that in the long run, economic growth and tourism development in the three cities show bidirectional causality relationship and mutually influence each other; GDP, EIT and EDT of the three cities all have co-integration relationship and the contribution rate of the other two variables and the intrinsic factors of the third variable to the fluctuation of the third factor would change over time.
Recommendations concerning economic construction and tourism development in Guangzhou, Shenzhen and Zhuhai are proposed in light of regional difference.
(1) A scientific concept of development should be established in coordinating economic growth and tourism development. On the one hand, policy-makers shall bear in mind that economic growth and tourism development are closely related with each other and they should take advantage of the interaction between the two so as to promote development and avoid lopsided development; on the other hand, short-sighted actions should be avoided. Policy-makers shall acknowledge that economic growth, tourism development and all the factors affecting the development of the two are not static and we should analyze their laws of development.
(2) In the long term, economic growth and domestic tourism development of Shenzhen and Zhuhai have great impact on international tourism growth. Therefore, in Shenzhen and Zhuhai, on one hand, policy-makers shall bear in mind the fundamental position of economic growth and hold on to the first and foremost task of economic construction so as to attract international tourists and create good environment for tourism development; on the other hand, we should also spare no efforts in investing in tourism, developing distinctive tourism resources and improving tourism service facilities so as to create brand effect of regional tourism.
(3) Also in the long run, economic growth and international tourism development of Guangzhou have great contrition to domestic tourism development. Therefore, in the process of coordinating economic growth and tourism development in Guangzhou, the first and foremost task of economic construction should also be unremittingly carried out and investment should be made to within-city tourism and improve tourism sites, transportation and hotels so as to attract domestic tourists; on the other hand, we should take advantage of long history and characteristic cultural resources of Guangzhou, make them known to international tourists, and create international brand.
